necrotic tissue containing active amceba. In this stage, aspiration combined with emetine therapy is necessary because the quantity of pus is too large to be absorbed by the body and the amoebae are still vulnerable to the action of emetine.
In the fiDal stage the abscess cavity has grown to a large size. The walls no longer are lined with a zone of cytolized tissue. The active amoebt have died out; probably destroyed by the results of their own activity and because conditions are not favourable to encystment owing possibly to the absence of oxygen. One can quote numerous instances of the eventual destruction of organisms in the products of their own activity-the syphilis spirochaete and the tubercle bacillus for example. The abscess cavity becomes secondarily infected with organisms, usually streptococci from the blood-stream. In this instance open free drainage becomes imperative and emetine therapy is useless, in fact it is not indicated. By some kind of explanation such as this I believe the various conflicting views regarding the treatment of liver abscess can be reconciled. To put the matter in a nutshell: Emetine is indicated in amoebic hepatitis and early cases of liver abscess because it enters the blood-stream, is carried to the liver and kills the amoebae in situ. Where there is coincident intestinal amoebiasis, that is to say, where active amoebic lesions are present in the bowel, then E.B.I. alone or E.B.I. plus yatren is indicated in order to clear out the infection from the bowel and prevent reinfection of the liver. In the fourth stage emetine therapy, as I have said, is quite useless and open surgery alone can be effective.
In conclusion I wish to thank many of my colleagues, especially Mr. T. P. Kilner, Drs. A. L. Gregg and W. E. Cooke, for their assistance in many of these curious cases. To my house physician, Dr. G. M. Balfour, I am greatly indebted for assistance in the compilation of this paper.
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IT is my intention to give a brief suryey of the surgical treatment employed in many of the later cases already described to you by Dr. Manson-Bahr; you will forgive me, I hope, if in my effort to make this outline complete I have included some rather obvious details of technique.
The uninfected amoebic liver abscess is precisely similar in nature to a cold tuberculous abscess: its ideal treatment, therefore, is aspiration, repeated if necessary until resolution occurs. Secondary infection must be avoided at all costs, for it seems reasonable to assume that ready absorption may take place from the very vascular surrounding tissue. There is every indication for providing free and earlv drainage for an abscess proved to be secondarily infected, if profound toxaemia and prostration are to be avoided.
Diagnosis and treatment go hand-in-hand, for diagnosis cannot be considered confirmed until actual pus has been discovered, and the correct line of treatment cannot be laid down uDtil this pus has been examined.
Exploration is the first step in surgical treatment. It may be carried out under general or local anaesthesia. The latter is usually all that is required, and may be definitely indicated when the patient is a very sick person with pulmonary complications which make the administration of a general anesthetic inadvisable. It is easy to obtain complete anmesthesia of skin, muscle and even deeper layers, but I Section of Tropicalt Diseaes and Parasitology 243 have not 'yet succeeded in obliterating the pain of the actual liver puncture. This pain is of two quite distinct kinds: one, local and short-lived, apparently arising from the pressure of the needle point on the tense liver capsule; two, referred and more persistent, usually described as cramp, in the abdomen and the right shoulder. Both are disconcerting to the surgeon and exhausting to the patient, and are likely to limit the thoroughness of the exploration. It is for this reason that it has become my custom to be prepared to give gas-and-oxygen ancesthesia, should extensive exploration prove necessary.
I need say little about local anaesthetic technique. Unless local signs dictate otherwise, the eighth and ninth intercostal spaces are infiltrated in layers between the anterior and posterior axillary lines, an attempt being made to hit off the intercostal nerves behind as they lie in the subcostal grooves. Gauvain's syringe with its fine trocar and canula, originally designed for use in the treatment of tuberculous abscesses and having no diminution of bore from needle to syringe, is used for exploration. A tiny skin incision is made, partly to avoid pressure sensation not obliterated by local aniesthesia, and partly to avoid blunting of the needle point.,
The needle is now thrust into the liver to its full extent in a direction dictated by the preliminary investigation. A rotatory movement, as if boring through the tissues, helps in avoiding the unpleasant pain already mentioned. The trocar is now removed and the outer end of the canula observed for a moment. Evidence that the needle has entered the liver is seldom required, but confirmation is given by the excursion of the outer end of the needle during respiratory movements. Such up-and-down movements are not seen, for example, when the needle has been pas3ed into an empyema cavity. If pus escapes immediately, the syringe is attached and a sample is procured and transferred to a sterile test tube for bacteriological and cytological examination. If no pus appears, the syringe is attaclhed, and, while negative pressure is maintained, the canula is gradually withdrawn until it is felt that its end has escaped from the liver capsule. If no pus is discovered in this track, the syringe is removed, the trocar re-inserted, the needle thrust into the liver in another direction and the whole process repeated. It is useless trying to explore the liver in different directions without withdrawing the needle end from the capsule, but, except when it is found necessary to work from a higher or lower intercostal space, it is unnecessary to remove it from the chest wall. It will be seen that, given sufficient patience, a very thorough exploration of the right lobe of the liver can be effected in this manner with the 4-inch needle; few abscesses of sufficient size to require aspiration should be missed. Once pus has been found and a sample taken for examination, aspiration is proceeded with.
Aspiration -The canula is left in position, and the wider-bore canula of the Potain's apparatus is made to follow its track. Not until pus flows freely from this is the exploring canula removed.
I have never seen ill-results follow the complete emptying of a liver abscess at one sitting, nor do I see any reason to expect them. It is customary, therefore, to draw away every drop of pus which can be found. Here again the exercise'of considerable patience may be required, for debris may block the canula and call for repeated clearing by the blunt trocar. I have mnore than once thought that I had done well to remove, say, ten to fifteen ounces of pus and been prepared to consider the operation at an end, only to find that the clearing of the canula yielded a further equal or larger quantity. I have never resorted to the injection of liquefying solutions such as are commonly used in the treatment of tuberculous abscesses, nor have I any experience. of injections into the abscess cavity of emetine or other drugs. I have found the blunt-ended trocar very useful in judging approximately the diameter of an abscess cavity. It fits loosely into the canula, and if the whole instrument is advanced slowly the trocar begins to be pushed out of the canula as soon as its extremity reaahes the far vall of the cavity. A graduated canula would prove particularly helpful in this respect. Once the abscess has been emptied, the' trocar is re-inserted and the apparatus is removed without'soiling of the track. The puncture wound is sealed with a collodion dressing.
Apart from the referred pain already mentioned, which sometimes lasts for twenty-four hours, this surgical interference gives the patient little discomfort. Even this pain is more than compensated for by the relief which the " deflation " of the liver never fails to afford. Repeated explorations and aspirations are indicated if the sample of pus proves to be sterile, and yet the clinical signs and X-ray examinationi indicate persistent enlargement of the liver in spite of suitable medical treatment. In some few cases of this type it has been assumed that comple'te emptying of the abscess cavity has been prevented by the unusuallv thick and debris-laden nature of the contents and open drainage has been established.
Open drainage is usually reserved, however, for those abscesses from which the sample of pus has indicated definite secondary infection. In such cases there can be no question that the earlier drainage is established the better chance there is of preventing or diminishing toxic absorption.
Rib resection can always be carried out satisfactorily under local anaesthesia, for the different layers traversed can be efficiently anesthetized as their exposure progresses. About 2 in. of the rib immediately below the previous puncture is removed. If the cul-de-sac of the pleura has not been pushed upwards out of the way by the enlargement of the liver, the pleural cavity should be shut off by the introduction of two or three c'tgut sutures passed in mattress fashion between the parietal pleura and the diaphhgm. A knife is now passed boldly through the diaphragm into the abscess cavity. A finger follows this, partly. to prevent the immediate rush of pus and partly to carry out a rapid exploration of the cavity. Any septa encountered are broken down. A thick-walled wide-bore tube, similar to that formerly employed in suDrapubic cystostomy operations, is inserted far enough to project for an inch or so into the cavity. The other end of this tube is immediately anchored by suture to the skin, and pus is allowed to drain away freely into a receiver. A Carrel's tube, with some eight perforations in its terminal two inches, is now passed along the main tube until it is estimated that its perforated portion lies beyond the inner extremity of the drainage tube. A suture passed through the wall of the latter and around the smaller tube anchors the two in correct relative position. It would be an improvement in techbnique to have double tubes of this type made up beforehand. The skin incision is sewn up snugly round the large tube and the irrigation system is tested before the patient leaves the table. Copious dressings are applied. Injections of small quantities of Dakin's solution or eusol are made through the smaller tube, which is brought out through the dressing and rendered available for this purpose without disturbing the main dressing, at regular intervals, usually-two hourly during the first twenty four hours and at four-hourly intervals afterwards. The main dressing is changed only once a day. It is difficult to get this part of the treatment carried out efficiently, for there is a tendency to inject too much fluid and. so over-soak the dressings. The simple automatic flushing systems which were used extensively in the War should prove ideal for this purpose. After about ten days it is usually found that the efflux is almost clear. The tube may then be removed with safety, and the sinus may be left to heal spontaneously. Occasionally I have seen infection of the skin wound responsible for a continued pyrexia. 'This rapidly clears up on simple fomentations once the sutures have been removed. I have suspected a mild rib-end necrosis in one or two cases, but have never needed to operate for this condition. A watch must be kept for the escape of the inner end of the drainage tube from the liver: this may easily occur, for the liver tends to fall away from its relation to the chest wall incision as it diminishes in size. In such circumstances a longer tube may be inserted and held by tape strapped to the skin at a distance, but usually by the time this accident happens the tube may be removed altogether, and further irrigation if required carried out at the time of the daily dressings through a small catheter passed along the track inlto the abscess cavity.
In only one case have I had to approach a liver abscess by the abdominal route. This was the case referred to by Dr. Manson-Bahr, in which a palpable tumour was present at the costal margin in the epigastrium. A general anesthetic was employed and a preliminary vain attempt having been made to explore by needle, the abdomen was opened and a small abscess about the size of a golf-ball was discovered between the layers of the falciform ligament. Simple drainage of this abscess gave a rapid cure.
Discussion.-Sir LEONARD ROGERS referred to the investigations from 1900 onwards, by means of which he established finally the relationship of amoebic hepatitis and liver abscess to antecedent amebic dysenteric ulceration, often limited to the cEecum, and giving rise to no bowel symptoms. As he also found that ipecacuanha was a specific in amcebic dysentery only, which he had shown to be the commonest form of dysentery in Calcutta (although not previously proved to occur in India), as early as 1902 he advocated aspiration with ipecacuanha orally in the treatment of liver abscess in the place of the open operation, with nearly inevitable secondary sepsis in a hot damp climate and a mortality of 60 per cent.. which has now been reduced in two large series of cases to 2% and 3%. The average yearly mortality of ninety-six British soldiers in the Army in India has been reduced to about four in recent years. Even multiple small liver abscesses yielded to emetine. He agreed that the appendix was too often removed unnecessarily in this country in patients with readily curable amaebic thickening of the ceecum. He shlowed temperature charts illustrating the development of liver abscess, after weeks in hospital, in unrecognized cases of amcebic hepatitis, but by leucocyte counts he showed how they could be recognized by the presence of actual or relative leucocytosis, and liver abscess prevented by ipecacuanha, or by emetine since he had shown its value, and fever due to unsuspected amcebic hepatitis of forty to fifty days duration could thus be stopped in two or three days. IDr. A. L. GREGG said he thought the liver tissue was insensitive to pain, as he had passed a large exploring needle three times deeply into the liver of a patient-of the type intolerant of pain-whose abdomen he had opened under local anesthesia, yet the patient was unaware of the passage of the needle. He had found the injection of weak eusol in saline helpful in aspirating thick pus.
Dr. H. S. STANNUS said: The series of cases forming the subject of Dr. Manson-Bahr's interesting paper have illustrated very well the variety in signs and symptomatology met with in amcebic abscess, and as was so often the case have shown the value of the studv of anomalous cases. It would be of great value if Dr. Manson-Bahr would indicate what sign or symptom had clinched the diagnosis in some of his difficult cases. He would like to ask whether the gastric acidity had been determined in the case showing an aneemia of the pernicious type; also whether Dr. Manson-Bahr had any information as to the results of liver function tests in hepatic amcebiasis.
Dr. \V. E. COOKE said that since the introduction of Mr. Kilner's procedure in the Hospital for Tropical Diseases, the mortality rate had decreased, and the post-operative period gave less anxiety. He had seen several cases in which exploration of the liver caused no definite pain. An "acute abdomen " in a patient with a history of amoebic dysentery might be mistaken for a liver abscess, and morphia given with tragic results.
Dr. N. HAMILTON FAIRLEY asked whether in certain of these very large right-sided abscesses when the liver extended across the abdomen, whether hypertrophy of the left lobe was not the factor causing the left-sided enlargement. In large hydatid cysts of the right side of the liver he had found this to be the case at autopsy. Cantlie had shown that the real division of the liver was into two independent halves, each with a separate arterial, venous and biliary system, the line of division extending from the notch of the gall-bladder to the junction of the hepatic veins with the inferior vena cava. In view of these anatomical considerations, it was exceedingly doubtful whether we should continue to classify liver abscess loosely in terms of the large right and small left lobes as was still the custom. That hydatid cyst and amcebic abscess primarily involved the right half of the liver in something like 80 per cent. of cases was agreed, but the accepted explanation that this distribution was determined by the straighter course followed by the right branch of the portal vein was disputable. In his (the speaker's) opinion, the real explanation must lie in existence of " stream lines " in the circulation of the portal vein. Copher and Dick' had shown in dogs by transillumination of the portal vein and the injection of dye that there were three main independent streams formed from the splenic, the large mesenteric and the small mesenteric veins. Blood from the spleen and stomach followed a left-sided course to the left lobe, that from the large mesenteric a right-sided course to the right lobe, and that from the small mesenteric an intermediary course, being distributed to all parts of the liver. If a similar distribution held in man, it followed that infective agents traversing the small intestine or cEecum and ascending colon would metastasize in the right half of the liver, while those entering via the transverse and descending colon might be located anywhere in that organ. Such was the probable explanation of the hydatid embryophore and the amcebae developing so frequently in the right half of the liver. But with the increase in size the tendency was for the hydatid cyst to involve the inferior surface of the liver (75%) and for amcebic abscess to implicate its superior surface. Both produced a similar syndrome at the base of the right lung if they impinged on the diaphragm.
Dr. MANSON-BAHR (in reply) paid a tribute to the pioneer work of Sir Leonard Rogers on amoebiasis and liver abscess in India. It was of such a quality that it would be an impertinence for him to say anything save that in hardly any particular had it been improved upon since 1912.
He (the speaker) had given abundant reasons why he thought that emetine cured some cases of liver abscess and not others. Probably the cases of liver abscess as seen in this country were seldom multiple as they were in the more acute forms in the tropics.
Jaundice was seldom a concomitant of liver abscess, unless secondarily infected with Bacilluts coli, or unless the abscess is pressing on the gall-bladder itself.
He was unable to give any better reason for the sudden development of obvious signs and symptoms in cases of liver abscess than the proximity of the abscess to the surface of the liver. He did not consider liver function tests, as at present practised, sufficiently accurate to act as aid to diagnosis.
Though acquainted with Sir James Cantlie's paper in 1916, he had not sufficient evidence in his series of cases to know whether compensatory hypertrophy of the left lobe of the liver took place or not.
Mr. KILNER (in reply) said that after what had been said on the subject, he was led to conjecture that the pain experienced during exploration was due more to pressure of the needle-point on the diaphragm than, as he had always thought, on the tense capsule of the liver.
It must be recognized that ameebic abscesses might be multiple, but further abscesses would be sought for and found if recovery did not follow upon the primary aspiration and emetine treatment. It appeared likely that all abscesses started in a multiple manner, but that most of those which he had been called upon to treat surgically had been produced by the coalescence of several smaller ones.
His experience did not agree with the argument which had been put forward against aspiration, although he favoured extremely conservative treatment. Diagnosis could not be considered confirmed until the needle had drawn pus, and it seemed reasonable to suppose that the withrawal of as much pus as possible must relieve symptoms, hasten resolution and assist the ensuing or already-commenced emetine treatment in the completion of the cure.
